For the purpose of outlining structure-property relationships for two-photon absorption (2PA), a "-locked" carbo-cyclohexadiene with two fluorenyl substituents has been envisaged for comparison with previously studied aromatic carbo-benzene and non-aromatic carbo-quinoid congeners. A representative where the C10-π-conjugated fluorenyl moieties are also connected by a C8-π-insulating 3,6-dimethoxy-3,6-bis(trifluoromethyl)octa-1,4,7-triyn-1,8-diyl edge has thus been synthesized in four steps from known C8F triyne and C10 triynyldial, through a [8F+10] cyclization process. In spite of a relatively strong absorbance ( = 84 800 L.mol -1 .cm -1 at 634 nm), the non-vanishing green fluorescence (at 533 nm) of the chromophore should allow measurements of the 2PA cross section by both the TPEF and Z-scan methods.
Introduction
87 Years after Maria Göppert-Mayer's seminal dissertation [1a] , third-order non-linear optical (NLO) processes, and in particular twophoton absorption (2PA), attract a constantly renewed attention [1b,c] . Chromophores with large 2PA cross-sections (2PA) can indeed find applications in diverse fields such as threedimensional optical data storage [2] , fluorescence microscopy [3] , optical power limiting [4] , photodynamic therapy [5] or microfabrication [6] . In the field of organic chromophores, many studies have highlighted the high 2PA efficiency of dipolar systems of the type D-Π-A [7] , and quadrupolar counterparts of the type D-Π -D or D-A-D [8] , where D and A denote π-electron donating and accepting moieties, respectively, and Π a π-conjugating bridge. Aromatic macrocycles can also be envisaged as bridging cores Π: after the C20N4 pentacycle of porphyrines [5, 9] , the C18 monocycle of carbo-benzenes was recently reported to act as an efficient Π core in quadrupolar 2PA chromophores [10] . Using the Z-scan technique, a 2PA cross section 2PA = 656 GM was indeed measured for the carbo-benzene 1b upon femtosecond excitation at 800 nm ( Figure 1 ). More recently, preliminary Z-scan measurements performed on the carbo-quinoid 2 [11] indicated that the non-aromatic C18 core at stake tends to provide higher 2PA than the aromatic carbo-benzene version (2PA = 765 GM at 800 nm) [12] . As both the carbo-quinoid and carbobenzene cores possess two parallel C8 π-conjugating paths, results suggested the design of carbo-chromophores with a single C8 -conjugating path in a rigid planar environment.
In order to benefit from sufficient stability and solubility [13] , the 3,6-dimethoxy-3,6- bis(trifluoromethyl) octa-1,4,7-triyne moiety was selected as the rigidifying C8 π-insulating path:
the preparation of the trifluoromethylated difluorenyl-carbo-cyclohexadiene 3 was thus envisaged by extension of synthetic procedures previously developed for analogous targets [13] . coupling constants J are in Hz. 3-[10-(9,9-dihexyl-9H-fluoren-3-yl)-13,16-dimethoxy-4,7-diphenyl-13,16-bis(trifluoromethyl)cyclooctadeca-1,2,3,7,8,9-hexaen-5,11,14,17-tetrayn-1-yl 1061.6449.
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Among the two main synthetic procedures previously developed for the preparation of carbo-1, 3-cyclohexadienes [13b] , the strategy based on a [8F+10] macrocyclization step between the bis-trifluoromethylated C8F triyne dinucleophile 4 and the C10 diketone dielectrophile 5 was selected for the synthesis of the [6] pericyclynediol precursor 6 (Scheme 1) [14] . The known C8F triyne 4 was obtained in five steps and 37 % overall yield from triisopropylsilylacetylene and ethyl trifluoroacetate [13b,15] . The phenyl-substituted diketone 5 was prepared in two steps from the known dialdehyde
. Both 4 and 5 were obtained as statistical mixtures of diastereoisomers. As previously devised for the carbo-benzenes 1a and 1b, C9-dialkylated fluorenyl substituents were used with the view to ensure sufficient solubility of the carbo-cyclohexadiene target 3. The 2-bromo-9,9-dihexylfluorene 8 precursor was thus prepared from 2-bromofluorene according to a known procedure [17] . Two equivalents of the lithiated reagent of 8 were added to the dialdehyde 7, to give the corresponding diol 9, which was isolated with 54 % yield. After MnO2-mediated oxidation of 9, the C10 diketone product In the absence of single crystals suitable for Xray diffraction analysis, the cis (meso) or trans (dl) configuration of the isolated pure diastereoisomer of 3 could not be assigned.
The absorption properties of the blue carbo-chromophore 3 were studied in a chloroform solution (Figure 3 ). The UV-visible absorption spectrum of 3 exhibits several bands, with a maximum absorption wavelength at 634 nm, which is the highest max value ever observed among known carbo-cyclohexadienes [13b]. The classical two-bands shape of the absorption spectra of carbo-cyclohexadienes is not observed for 3, which presents four main bands, the one at 289 nm corresponding to the absorption of the fluorenyl moieties. The molar extinction coefficient of 3 ( = 84 800 L.mol -1 .cm -1 ) is however in the classical range for a carbocyclohexadiene, and much lower than those of related carbo-benzenes ( values above 300 000 L.mol -1 .cm -1 were reported for the bis-fluorenylcarbo-benzenes 1a and 1b) [10] .
Fluorescence spectra of the fluorophoresubstituted carbo-cyclohexadiene 3 were found to display a weak emission at = 533 nm upon excitation at 470 nm. This result meets previous observations of poor emission properties of carbo-chromophores, even those bearing fluorophore substituents, the fluorescence quenching being correlated with their high absorbance [18] . 
Conclusion
The difluorenyl-carbo-cyclohexadiene 3 was prepared as a stable and soluble bistrifluoromethylated carbo-chromophore, and completes the fluorenyl-substituted C18 core series of carbo-mers comprising the two carbobenzenes 1a and 1b, and the carbo-quinoid 2. 
